












































VORZHU SDFH PDQ\ \HDUV DIWHU WKH WHFKQRORJLFDO LQQRYDWLRQ EHFDPH ILUVW DYDLODEOH 5D\




















FDWFKLQJ XS E\ ODWH FRPLQJ FRXQWULHV DQG WKH LQWURGXFWLRQ RI DGGLWLRQDO FRPSHWLWLRQ￿
PRQRSRO\ YHUVXV ROLJRSRO\ ,Q DGGLWLRQ WKH LPSDFW RI WKH H[LVWLQJ IL[HG OLQH QHWZRUN
VXEVWLWXWHRUFRPSOHPHQWDQG*'3SHUFDSLWDLVFRQVLGHUHG
:H ILQG WKDW WKH WUDQVLWLRQ IURP WKH DQDORJXH WR WKH GLJLWDO WHFKQRORJ\ GXULQJ WKH HDUO\
QLQHWLHVDQGWKHFRUUHVSRQGLQJLQFUHDVHLQVSHFWUXPFDSDFLW\KDVKDGDPDMRULPSDFWRQWKH
GLIIXVLRQRIPRELOHWHOHFRPPXQLFDWLRQV7KHLPSDFWRILQWURGXFLQJFRPSHWLWLRQZDVDOVR

























FKDUDFWHULVWLFV RIIHU RSSRUWXQLWLHV WR FKDQJH WKH WUDGLWLRQDO PRQRSRO\ VWUXFWXUHV RI WKH￿
WHOHFRPPXQLFDWLRQVVHFWRUDQGWRVSHHGXSWKHGHSOR\PHQWRIDOWHUQDWLYHWHOHFRPPXQLFDWLRQ


















VFDUFH UHVRXUFH UHTXLUHG IRU UDGLR WUDQVPLVVLRQ LV WKH VSHFWUXP 'XH WR WHFKQRORJLFDO
SURJUHVV FDSDFLW\ FRQVWUDLQWV IURP VSHFWUXP VFDUFLW\ KDYH EHHQ JUDGXDOO\ UHGXFHG DQG
WUDQVPLVVLRQ TXDOLW\ LPSURYHG VHH IRU H[DPSOH 5DSSDSRUW  7KH ILUVW JHQHUDWLRQ
DQDORJXH V\VWHPV RI WKH HDUO\ V XVH SRUWLRQV RI WKH VSHFWUXP DURXQG WKH  0+]
IUHTXHQF\
￿7KHH[SORLWDWLRQRIWKHVSHFWUXPZDVTXLWHLQHIILFLHQWVRWKDWRQO\UHODWLYHO\IHZ








LQFUHDVH LQ FDSDFLW\ WKXV PDGH LW WHFKQLFDOO\ SRVVLEOH WR LQWURGXFH PRUH FRPSHWLWLRQ
+RZHYHUDVHFRQGOLFHQVHZDVJLYHQRQO\LQWKH8.
￿ ,78 ￿￿￿￿￿￿ HVWLPDWHV WKH LQYHVWPHQW FRVW RI D GLJLWDO IL[HG OLQH DW 86 ￿￿ ￿￿￿￿ 7KH DYHUDJH LQYHVWPHQW FRVW IRU
D QHZ GLJLWDO PRELOH VXEVFULEHU LV OHVV WKDQ KDOI RI WKLV DQG PRUHRYHU IDOOLQJ UDSLGO\￿





















7KHQDWLRQDOSROLFLHVGXULQJWKHDQDORJXHSHULRGUHVXOWHGLQ WKH FRH[LVWHQFH RI GLIIHUHQW
LQFRPSDWLEOHVWDQGDUGV6RPHFRXQWULHVVXFKDVWKH8.GLGQRWVSHFLI\DVWDQGDUGZKHQ
JUDQWLQJ OLFHQVHV IRU WKH XVH RI WKH VSHFWUXP 9DOOHWWL DQG &DYH  ZKHUHDV RWKHU










￿ )RU D GHWDLOHG GHVFULSWLRQ RI WKH HYROXWLRQ RI WKH 107 VWDQGDUG VHH 0|OOHU\G ￿￿￿￿￿￿￿ 7KH VWDQGDUG ZDV
IRUFHIXOO\ SURPRWHG E\ WKH 6ZHGLVK WHOHFRPPXQLFDWLRQV RSHUDWRU￿ DJDLQVW WKH DPELWLRQV RI WKH PRVW LPSRUWDQW
QDWLRQDO HTXLSPHQW PDQXIDFWXUHU (ULFVRQ￿ ZKLFK IDYRXUHG WKH DGRSWLRQ RI WKH 86 RU 8. VWDQGDUGV WR H[SORLW￿
WKHVWDQGDUGZDVDOVRDGRSWHGLQRWKHU:HVWHUQ(XURSHDQFRXQWULHVDQGLQDOORIWKH&HQWUDO
DQG(DVWHUQ(XURSHDQFRXQWULHV




LQGXVWULDO SROLF\ ,W KDV EHHQ FODLPHG WKDW WKH *60 VWDQGDUG KDV EHHQ UHVSRQVLEOH IRU
JHQHUDWLQJLPSRUWDQWHFRQRPLHVRIVFDOHLQPDQXIDFWXULQJDQGQHWZRUNRSHUDWLRQ0RUHRYHU
ZLGHVW SRVVLEOH URDPLQJ WKURXJK FRPSDWLEOH QHWZRUNV FRXOG EH XVHG DV DQ LPSRUWDQW
PDUNHWLQJDVVHW
1XPEHURIOLFHQVHV
'XULQJ WKH SHULRG RI WKH ILUVW DQG WKH VHFRQG JHQHUDWLRQ RI DQDORJXH PRELOH
WHOHFRPPXQLFDWLRQV FRXQWULHV ODUJHO\ IROORZHG XQFRRUGLQDWHG OLFHQVLQJ SROLFLHV 0RVW
FRXQWULHVJUDQWHGDVLQJOHPRQRSRO\OLFHQVHIRUWKHILUVWJHQHUDWLRQDQDORJXHSHULRG
0+]7KLVDOPRVWDOZD\VZHQWWRWKHVDPHILUPWKDWKDGDOUHDG\WKHPRQRSRO\IRUIL[HGOLQH
WHOHFRPPXQLFDWLRQV VHUYLFHV ([FHSWLRQV ZHUH )UDQFH WKH 8. DQG 6ZHGHQ ZKHUH D
GXRSRO\IRUPRELOHWHOHFRPPXQLFDWLRQVVHUYLFHVZDVHVWDEOLVKHG7KHFRPPRQMXVWLILFDWLRQ
IRUWKHUHVWULFWHGQXPEHURIOLFHQVHVGXULQJWKLVSHULRGZDVWKHOLPLWHGFDSDFLW\WRRIIHU















HFRQRPLHV RI VFDOH LQ WKH SURGXFWLRQ RI HTXLSPHQW ￿S￿￿￿￿￿ 2QH RI WKH UHDVRQV RI WKH SHUYDVLYHQHVV RI 107 ZDV
WKDW LW DOORZHG URDPLQJ LQ 6FDQGLQDYLD￿
￿ 7RZDUGV WKH 3HUVRQDO &RPPXQLFDWLRQV (QYLURQPHQW ￿ *UHHQ 3DSHU RQ D FRPPRQ DSSURDFK WR PRELOH DQG

















ZKLFK YDULRXV FDQGLGDWHV ZHUH FRPSDUHG RQ WKH EDVLV RI VHYHUDO FULWHULD 7KLV DSSURDFK
HQDEOHG WKH JRYHUQPHQWV WR IROORZ D GLVFUHWLRQDU\ SROLF\ DQG WDNH LQWR DFFRXQW SROLF\
REMHFWLYHVWKDWPD\KDYHEHHQPRUHGLIILFXOWWRDFKLHYHRWKHUZLVH













￿ 5HJXODWRU\ GHOD\V LQ WKH LQWURGXFWLRQ RI QHZ SURGXFWV VXFK DV PRELOH WHOHFRPPXQLFDWLRQV VHUYLFHV FDQ EH YHU\
FRVWO\￿ +DXVPDQ ￿￿￿￿￿￿ HVWLPDWHG WKDW WKH GHOD\ LQ OLFHQVLQJ PRELOH WHOHFRPPXQLFDWLRQV LQ WKH 86 OHG WR
ZHOIDUH ORVVHV IRU 86 FRQVXPHUV LQ WKH UDQJH RI ￿￿￿￿￿￿ ELOOLRQ D \HDU￿
￿ 7KH VLPXOWDQHRXV DSSURDFK LV XQGHUVWRRG DV ERWK ILUPV VWDUWLQJ VHUYLFHV ZLWKLQ WKUHH PRQWK IURP HDFK RWKHU￿
7KH FRXQWULHV WKDW DGRSWHG D VLPXOWDQHRXV DSSURDFK IRU *60 ZHUH ’HQPDUN￿ )LQODQG￿ *HUPDQ\￿ *UHHFH￿
3RUWXJDO DQG 6ZHGHQ￿ 6ZHGHQ ZDV WKH RQO\ FRXQWU\ WKDW JDYH WKUHH OLFHQVHV IRU *60 ￿￿￿￿
￿ ,QFLGHQWDOO\￿ WKH KLJKHVW OLFHQVH IHHV￿ LQ WHUPV RI IHHV SHU KHDG￿ ZHUH SDLG LQ $XVWULD DQG %HOJLXP￿ ZLWK ￿￿￿ DQG
￿￿￿ UHVSHFWLYHO\￿ 7KHVH FRXQWULHV XVHG D PL[WXUH RI WKH DGPLQLVWUDWLYH WHQGHU SURFHGXUH ZLWK VHDOHG ELG DXFWLRQ





















LQFUHDVH LQ FDSDFLW\ DQG VHUYLFH TXDOLW\ PD\ H[SODLQ JOREDO LQFUHDVHV LQ WKH QXPEHU RI









7KHVH TXHVWLRQV DUH DGGUHVVHG LQ WKH QH[W VHFWLRQV EDVHG RQ DQ HFRQRPHWULF PRGHO RI























WKH 6VKDSHG GLIIXVLRQ IXQFWLRQ XSZDUGV RU GRZQZDUGV ZLWKRXW DIIHFWLQJ WKH 6VKDSH
RWKHUZLVH

















ZKLFK LPSOLHV WKDW ELW HTXDOV WKH JURZWK UDWH LQ WKH QXPEHU RI DGRSWHUV UHODWLYH WR WKH
SURSRUWLRQRIDJHQWVZKRKDYHQRW\HWDGRSWHGWKHLQQRYDWLRQ7KHVHFRQGGHULYDWLYHRILV
SRVLWLYH IRU \LW \ LW DQG QHJDWLYH LI WKH UHYHUVH KROGV 7KH GLIIXVLRQ RI WKH QXPEHU
DGRSWHUVWKXVIROORZVDQ6VKDSHGSDWWHUQZLWKDPD[LPXPVSHHGUHDFKHGZKHQKDOIRIWKH
WRWDOQXPEHURISRWHQWLDODGRSWHUVKDVHIIHFWLYHO\DGRSWHGWKHQHZWHFKQRORJ\
￿ &KRZ ￿￿￿￿￿￿ DSSOLHG VXFK D PRGHO WR VWXG\ WKH GLIIXVLRQ RI FRPSXWHUV￿ $Q DOWHUQDWLYH PRGHO KDV EHHQ
SURSRVHG E\ %DVV ￿￿￿￿￿￿￿ )RU D VXUYH\￿ VHH ’DYLHV ￿￿￿￿￿￿ DQG 6WRQHPDQ ￿￿￿￿￿￿￿￿
7KHVH WKUHH HOHPHQWV ± WRWDO PDUNHW SRWHQWLDO WLPLQJ DQG VSHHG RI DGRSWLRQ ± SURYLGH


















)DUH IL[HG HIIHFWV IRU HDFK FRXQWU\ L DQG
FDSWXUHDQDGRSWLRQODJRUOHDGUHODWLYHWRDEDVHFRXQWU\7KHSDUDPHWHUD'FDSWXUHVWKH















































￿ 7KH SULFH WR EH SDLG IRU DGRSWLQJ PRELOH WHOHFRPPXQLFDWLRQV VHUYLFHV LQFOXGHV DQ LQLWLDO FRQQHFWLRQ IHH￿ D
PRQWKO\ UHQWDO FKDUJH DQG D WDULII SHU PLQXWH RI XVDJH￿ )XUWKHUPRUH￿ D ZKROH PHQX RI GLIIHUHQW WDULII VWUXFWXUHV LV















QXPEHU RI VXEVFULEHUV DW WKH HQG RI HDFK \HDU DQG WLPH RI LQWURGXFWLRQ RI PRELOH




















7DEOH  DQG 7DEOH  HDFK SUHVHQW WKUHH GLIIHUHQW UHJUHVVLRQV ,Q WKH ILUVW UHJUHVVLRQ WKH
FRXQWU\VSHFLILFIL[HGHIIHFWVIRUWKHGLIIXVLRQVSHHGEL
)DUHUHVWULFWHGWR]HUR,QWKHVHFRQG
UHJUHVVLRQ WKH\ DUH LQFOXGHG ,Q WKH WKLUG UHJUHVVLRQ WKH\ DUH UHVWULFWHG DFFRUGLQJ WR
5HVWULFWLRQ4XDVLOLNHOLKRRGUDWLRWHVWVWDWLVWLFVVKRZHGWKDWERWKWKHILUVWDQGWKHWKLUG
UHJUHVVLRQPRGHOPD\EHUHMHFWHGDJDLQVWWKHVHFRQGXQUHVWULFWHGPRGHODQGWKHILUVWPRGHO








SHQHWUDWLRQ UDWH RI  PRELOH VXEVFULEHUV SHU  LQKDELWDQWV LV QRW XQUHDOLVWLF WKRXJK
VOLJKWO\KLJKHUWKDQLQGXVWU\IRUHFDVWV
￿￿7KHUHDVRQZK\VXFKDSUHFLVHHVWLPDWHFRXOGEH






)RU WKH GLVFXVVLRQ RI WKH PDLQ SDUDPHWHUV RI LQWHUHVW LQ 7DEOH  ZH FRQFHQWUDWH RQ WKH
VHFRQGUHJUHVVLRQZKLFKDOORZVIRUFRXQWU\VSHFLILFGLIIXVLRQVSHHGVDQGLVRXUVWDWLVWLFDOO\
SUHIHUUHG VSHFLILFDWLRQ 7KH GLIIXVLRQ VSHHG SDUDPHWHUV EL









￿￿ 6DORPRQ %URWKHUV ￿￿￿￿￿￿￿ LQ D ZHOO GRFXPHQWHG VWXG\ E\ LQYHVWPHQW EDQNHUV RQ PRELOH WHOHFRPPXQLFDWLRQV￿
H[SHFW D SHQHWUDWLRQ UDWH RI ￿￿ VXEVFULEHUV SHU ￿￿￿ LQKDELWDQWV LQ :HVWHUQ (XURSH E\ ￿￿￿￿￿ +RZHYHU WKH DXWKRUV
SRLQW RXW WKDW WKLV LV D FRQVHUYDWLYH HVWLPDWH￿ FRQFHGLQJ WKDW SHQHWUDWLRQ UDWHV LQ WKH UDQJH RI ￿￿ WR ￿￿ DUH QRW
XQUHDOLVWLF￿ 0RUHRYHU￿ PDUNHW IRUHFDVWV LQ WKH LQGXVWU\ KDYH FRQVLVWHQWO\ XQGHUHVWLPDWHG WKH DFWXDO SHQHWUDWLRQ
UDWH￿ )LQDOO\￿ QRWH WKDW )LQODQG KDG UHDFKHG D SHQHWUDWLRQ UDWH RI DOPRVW ￿￿￿ E\ 6HSWHPEHU ￿￿￿￿￿￿￿
FDSDFLW\DSSDUHQWO\LQGXFLQJHYHQPRQRSROLVWVWRFXWSULFHVWRDWWUDFWDODUJHUDPRXQWRI
DGRSWHUV(YHQLQGHSHQGHQWRILQFUHDVHGFDSDFLW\WKHGLJLWDOWHFKQRORJ\PD\KDYHVWLPXODWHG

















DOWHUHG RXU FRQFOXVLRQ RI D VLJQLILFDQW WKRXJK UHODWLYHO\ PRGHUDWH FRPSHWLWLRQ HIIHFW DV















 7KLV JUDSK UHYHDOV WKH IROORZLQJ VWULNLQJ ILQGLQJ WKHUH LV D UHPDUNDEO\ QHDW OLQHDU
UHODWLRQVKLSEHWZHHQWKHWLPLQJRIDGRSWLRQDQGWKHVXEVHTXHQWVSHHGRIDGRSWLRQ&RXQWULHV
WKDWDGRSWDWDODWHUGDWHRQFDOHQGDUWLPHDOVRH[SHULHQFHDIDVWHUJURZWK2QHPD\WKXV
￿￿ 7KHVH VWDWHPHQWV FDQ EH YHULILHG IURP 3DUNHU DQG 5|OOHU HVWLPDWHG ‡FRQMHFWXUDO YDULDWLRQ· SDUDPHWHU T ￿￿￿￿￿







EH DWWULEXWHG WR LQWHUQDWLRQDO OHDUQLQJ VSLOORYHUV )LQDOO\ TXDOLW\ RI PRELOH
WHOHFRPPXQLFDWLRQVVHUYLFHVLVLQFUHDVLQJZLWK*60ZLGHUDQJLQJLQWHUQDWLRQDOURDPLQJLV






WKDW WKH ILUVW UHJUHVVLRQ ZKLFK LPSOLFLWO\ VHWV O  LV UHMHFWHG E\ WKH GDWD 7KH IXOO\
XQUHVWULFWHGUHJUHVVLRQUHPDLQVVWDWLVWLFDOO\VXSHULRUWKRXJKRQO\PDUJLQDOO\VR7KHLQYHUVH
RIOLVDSSUR[LPDWHO\6LQFHRXUGDWDVHWVWDUWVLQWLPHW DWWKH\HDUWKLV





ZHOIDUH ORVVHV IURP GHOD\HG DGRSWLRQ DV UHSRUWHG E\ +DXVPDQ  IRU WKH 86 VHH
IRRWQRWH
1RZFRQVLGHU7DEOHSUHVHQWLQJWKHUHVXOWVZKHQ*'3LWDQG01/,1(LWDUHLQFOXGHG0RVW
SDUDPHWHU HVWLPDWHV DUH UREXVW ZLWK UHVSHFW WR WKH LQFOXVLRQ RI WKHVH YDULDEOHV ZLWK WKH
H[FHSWLRQRIWKHDXWRQRPRXVGLIIXVLRQSDUDPHWHUZKLFKLQFUHDVHVFRQVLGHUDEO\LQVL]HIURP




PDLQO\ IRU EXVLQHVV SHRSOH DQG ZHDOWK\ SHUVRQV GHVLJQHG WR JLYH WKH DGGLWLRQDO IHDWXUH
PRELOLW\+RZHYHUDVPRELOHWHOHFRPPXQLFDWLRQVEHFRPHDZLGHO\VSUHDGRIVHUYLFHDQG
WDULIIVFRPSDUDEOHIL[HGWHOHFRPPXQLFDWLRQVVXEVWLWXWLRQHIIHFWVPD\EHFRPHSUHGRPLQDQW
￿￿ 5HFDOO WKDW WKLV SURMHFWLRQ LV EDVHG RQ RXU UHVWULFWHG VSHFLILFDWLRQ￿ LPSO\LQJ FRQYHUJHQFH DW WKH VDPH SRLQW LQ
WLPH￿ 7KH UHVWULFWHG FRQYHUJHQFH VSHFLILFDWLRQ DOVR KDV WKH XQDSSHDOLQJ SURSHUW\ WKDW FRXQWULHV ZRXOG VWDUW WR
GLYHUJH DJDLQ DIWHU WKH SRLQW ZKHUH FRQYHUJHQFH KDV EHHQ UHDFKHG￿ 7KHVH FRQVLGHUDWLRQV ZRXOG EHFRPH UHOHYDQW￿
RQFH WKH GDWD DUH XSGDWHG WR FRYHU D ODUJHU WLPH KRUL]RQ￿ FORVHU WR WKH \HDU ￿￿￿￿￿￿￿
7KH SDUDPHWHU HVWLPDWH RI *'3LW LV SRVLWLYH DOWKRXJK QRW VLJQLILFDQW ,Q WKH VHFRQG
XQUHVWULFWHG VSHFLILFDWLRQ WKH VLJQV RI WKH WZR SDUDPHWHUV UHPDLQ WKH VDPH WKRXJK WKH
VLJQLILFDQFHLVUHYHUVHG7KLVLOOXVWUDWHVWKHKLJKGHJUHHRIPXOWLFROOLQHDULW\EHWZHHQWKHWZR













LQGLFDWH WKDW VRPH  RI WKH WRWDO SRSXODWLRQ ZLOO HYHQWXDOO\ DGRSW PRELOH
WHOHFRPPXQLFDWLRQV:HILQGWKDWWKHWUDQVLWLRQGXULQJWKHHDUO\QLQHWLHVIURPWKHDQDORJXHWR
WKHGLJLWDOWHFKQRORJ\DQGWKHFRUUHVSRQGLQJLQFUHDVHLQFDSDFLW\KDVKDGDPDMRULPSDFWRQ
WKH GLIIXVLRQ RI PRELOH WHOHFRPPXQLFDWLRQV $SSDUHQWO\ WKH WHFKQRORJLFDO GHYHORSPHQWV




1R HYLGHQFH RI SUHHPSWLYH EHKDYLRXU E\ LQFXPEHQWV FRXOG EH IRXQG )LQDOO\ FRXQWULHV
















7KHVH TXDOLI\LQJ VWDWHPHQWV FDOO IRU YDULRXV LQWHUHVWLQJ GLUHFWLRQV LQ IXWXUH ZRUN )RU














































6DXQGHUV5- :DUIRUG -: DQG :HOOHQLXV % ³7HOHFRPPXQLFDWLRQV DQG (FRQRPLF
'HYHORSPHQW´QGHG%DOWLPRUH-RKQ+RSNLQV8QLYHUVLW\3UHVV
6WRQHPDQ3  7KH (FRQRPLF $QDO\VLV RI 7HFKQRORJLFDO &KDQJH 2[IRUG 2[IRUG
8QLYHUVLW\3UHVV




































$XVWULD 1RY -XO 'HF2FW GXULQJ
%HOJLXP $SU -DQ$XJ GXULQJ
'HQPDUN -DQ 'HF -XO-XO $XJ




*HUPDQ\ 6HS -XQ-XO 0D\2FW
*UHHFH -XO-XO -DQ
,UHODQG 'HF 0DU-XO GXULQJ
,WDO\ 6HS $SU 2FW2FW GXULQJ
/X[HPERXUJ -XQ -XO$SU
1HWKHUODQGV -DQ -DQ -XO2FW GXULQJ
3RUWXJDO -DQ 2FW2FW GXULQJ
6SDLQ -XQ $SU -XO2FW GXULQJ
6ZHGHQ $XJ'HF 'HF 6HS6HS1RY -DQ









ORFDWLRQIL[HGHIIHFWVDL) <(6 <(6 <(6
GLIIXVLRQVSHHGSDUDPHWHUV




















D )L[HG HIIHFWV EL) DYHUDJHG RYHU DOO FRXQWULHV &RXQWU\VSHFLILF IL[HG HIIHFWV SORWWHG LQ
)LJXUH






ORFDWLRQIL[HGHIIHFWVDL) <(6 <(6 <(6
GLIIXVLRQVSHHGSDUDPHWHUV
























6WDQGDUG HUURUV DUH LQ SDUHQWKHVHV $ VWDU LQGLFDWHV WKH FRHIILFLHQW LV VLJQLILFDQW DW 
FRQILGHQFHOHYHO￿￿
)LJXUH









￿ ￿ ￿ ￿ ￿ ￿￿ ￿￿ ￿￿
ORFDWLRQ HIIHFWV
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ORFDWLRQHIIHFWVDL
)LQDEVROXWHYDOXH
VSHHGHIIHFWVEL
)